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THE TOOL IRDUSTH., IN THE Niw FIVE-YEAR PLAN

0. S, Degtyarenko, Engineer

Tool plsiuts are incressing the output cf precision measuring instruments
ir accoriance with the demanis of machine-tool "ullding.

Fivat among the expanding number of czisgories of prosision instruments
a6 machapioal lever instrumewnts with measuring heade graduated (s teenoy
delaniys) at 0,001 ard 0,002 millimeteras.

The Iemivgrad Tool Plant Za producing comparciors graduated at 1 and 2
zier s with C,76- arxd 0,12-miilimeter ranges, respectively. The comparstors
ara mountei on pedfstals and cen measure parts up to 175 millimeters in heigut.

This plant, like the "Krasnyy instrumwnt'shokik™ Plant is prouucing
sxternal measuring instruments graduated at 2 microns with 0-25 end 25-30
-,.,e"vz.s. It s alss producing seizaitive leve: micromsters greduated at

2 micx»ons, '

Tha first group of measurir: Jeads with sensitive mechanical gears,
knowr as microkators {mikrokstorov), graduated at 1 or 2 micront baving 0.06-
or 0,12-pillimeters range, were prcduced at the "Kalibr” FPlant in 1947,

X~ wdditlop tc the uriversal prslleion insiruments, tool plants are at-
*-mptl_g to perfazt the prodw.tlom of special-purpuse 1nnt.nmnts during *he '
ovrrent Five-Year Plan, le:sd on the mechanical-lever principle and having a
vide Taage of edaptability. Such instrurente include stationary-type pitch .
geuges for externsl and intermal cylindricel threads, inctruments for angle
inspestion and clazsification acoording to precision, and inetruments for
thecking angie ~¢ %aper, eic. .

The "Kalibr" and Chelyabinek Tool Plants have organized for the produc-
1oz of blalas in two sizes for use in universal microscopes for measuring
threaus, : '
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gagas he7e become widely used in the machine-tool building industry
a0 Peg yeama, For this vresasor, mass production of these instru- W

It S Dlagts has beer crgatnized in the current Five-Year Plan. The

e iivr " ani lemingred Tool Plants ere producing air giuges, The "Kalibtal'

Piaxt %as producad the first group of precision air gaugss of a nevw universal

dssign on 4he primcipls of ike Fotameter. This: principle was developed earliar

vy ke Bursar »f Intersbanges¥: Zity, Mintstry of Machine-Tool Building USSR,

Sare: proics ilon of these imy=rumscis ves started in 1947. The instruments

va g A%ierat ln microms, Unirerasliiy of the instrumente 1p assured by the

AN 05 Teaswramer' Wrhith can te changed by & variation.of alr pressure or

tue imtrodustloan of various fioats.

4. 4ns votameter, 13 twice as accurate as the "Soleks”-

. ¢ rwiforn araly of grafuation and does not requirs com-
sr oA ght of the rotametar is half that of the Soleks type.
Ac uracy o G5 mmsozs can bs meesksd by the rotamster.

The "Kalibr™ Plaxmc is prodv:iag s=ir ruvse which are to be used for sorting
pistons acsording to ths size of pis<u: 1. ~Cles, & wzll as for sorting oom-
nasting ods ascerding to size of holes,

Tae number ~f vategories 3f air gaugee will increass with the production
of wiitimessuring £1.7-3Auge equipment, Jet caiipers (zhiklernykh kalibrov) for
Tariova iimezsions, &: well s: proumari~ devines (ustroistv) for autcmatie
sontrel of mackine operatior im riaging working parts to within toleran~e,

Eleztrified messw-ing head: ir ~-~ecisfon instruments have become. widely
used uring tho past yenrs. Pooausvuon o1 these heals was perfectel at the
“Kal:v-" Blent which, in 1946, had -~~ganized series produc*ion of electris-
o ) sovtact .mesanying heads of BV design. This design mounted on & pedestal
Y permits ganging to one micron ascuracy. The heavy-duty pedestals for these
: ‘ measn-ing heads are produced with three interchangeatle tables. "The Kalibr”
Pinat rs3 aliso desigred an electric contact head for iultimeasuring instruments.

t BRSNS Tute pleat, togetler witk the Al.-Unicr Electr!-sl Eng.aeering Institute,
18 coxdurning werk on an elootrls gauge in2isator (4atchikam) for use in
signal-iigat %y~e izatruments, and for all kx*nis of sorving equipment,.

A eTsatrotzductive massurirg kesi, greiuated at intervals of 1 and 0.5

: misrrs (0,007 and 0,0005 miiliasters), was produced in 1947 ty the "Kalidr”

. . Pient, % e te cged as & unlvsreal frsimument when.mounted on a pedestal,
‘ oy 23 = spwsisi atiaciment (priapcacblex:ye).

EZestromeasiuring hesds when mounted on conventional pedestals become
univeras. resaw-ing irstrumenta. Blectrifisl wm-ssuring instruments in the
futize r23% Ye slaptadle ‘n ail types - ml%lmsasuring, sorting, and autc-
metic dmvices,

Bacause of the deve=lopmeat of mass axi continucue production, it is
necesgnacy Lo insrease the uaes I higk-production measuring devices to im-
prove the productize capecity of ooztrol cpsrations in machine buildirg. Ampong
the 2e7izas ars m itinessuring 1-s*Tumesnts, control, semiautomatic and auto-
metic pashiaes for sortirg £izishal and semirinished working parts.

Modera maskiie-tild g tachnol ~equires a high degres of tolerance
coztrol during meshic’ng. For tbis reason, the type of gauging techinques
which tave been -.ced t:us far omiy for checking finished products and
1ooebing flava, must be alspted to the comtrel of parts during machining,as
ax effecti~s xa nod of preventirg rejects, Thess devices for automatic,™
ocntrol of wory:ag-part dimensions during machiring not only comtrol machine
cperation, Iu* =180 stop the mechine when the fixed size of the working part
La: beer re:.:al, Witk this ir 7ie¥ during ike current Five-Tear Plan, the
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o™ ard lewing-ad Too) Planta are expanding the production not only of ’ i
ametln e orting mathines, but also of automatic and semlautomatic gasuging -- '
d~rices for the control of parts during machining as well as for a number of

other wIess

Myt tressurizg and sutometic devices will, for the most part, be prod-
sa8% on spectal oxdere, It iz nessssary te standerdize and unify basic unite
¢l awtometis ilevices to insure more effioient operation.

Tocl rlants must augment production of such autumatic machines equipped HEE ]
¥1:. elsniromeasurlng heads as electrocontact, induction and pegumatic machines, o »
whish ks 3 Tses perfected in mechanical principle and have been designed for ‘
+hs purrove :f -napagting finished working parte, and sorting them acocording
t¢ size pricr . 4:3..21°, This expediency is utilized when it is impossidble
tc use contast tniskness gaugss . (sachupov),

An elestronic autometin machine, in comparieson vith mechsnical automatic
mackines, hes & number cf substa. tis® advantages. It permits not only sorting
of working parts during checking, but alsc the uss of sutomatic devices,
guaragteaiag the manufacture of parts within tolerance (predelskh). :

For this resson, elactrocontact and Inductive measuring heeds must be
besicnlly sterlacdized umits for use in a variety of multimezsuring and auto-
matic measuring devicus for s&orting working parts, as well ms in devices whioh
automatically control 2imensions during mechining of parts,

Small-volume produstiom of automatic machines, based on the mechanical
priaciple, 1s planned for the cwre.* Five-Year Plan, BSuch automatic machines
) LR are being produced by the "Kalidr" Plant for sorting simple maes-produced parts,
- R mainly for the hall-bearing inldustry. . )

Electrocontact heads such as those produced ty the Talih"r" Plant will
be the basis of further designs of multimeasuring and automatic devices, With
thess heade, it 28 possible to assemble various types of high-nroduction
measuring instruments whick are being roved by the NIEL, MMM (Ministsy of
Eeavy Machine Construction), "Kalibr" /feiz/. ‘

Tas NIEL latoratory hae produced multimeasuring lustruments with the use - . ' S -
of tbe "Kmiib>" Plant aliectrosontect heads for checiting 13 sizes of pistons, | w0 R
and four mut cmatic machines for sorting according to size of needles of rolling . A
bearings, piston rings, ard other paris. !

Thy "Kalibr” Plant produced two types of insiruments for checking pistons
of the "Moskvich” sutomobile ergins. One type uses three clectzocontact heads
for checking the grimding (protochek) of pietons (electroinductive instrument
g-aluated to 1 and 0.5 micron, made by “Kalibr® Plaat), aud the other type
uses elsctrocoatact heads for checking outside diameterg of pistons, and a
miorometer for sorting pistons according to the ﬁs‘bo skirt.

Basei on electroinductive asseuriag heads, the "KEalibr™ Plant has produced,
among «ther instruments, comparators of the signal-light type, with 0,001- and
0.0005-mi11imetor range, for sorting eutomobilc pistons into five groups.

In 1946, the NIBY produced two types of gaugee for automatic machine
g control whisk incorpcrated modificeticns of eloctrocontuct Leads; an autcmaton
- for checking diamster of round pins at the "Staukonormal'® Plant, and an
} automaton for checking height of special parts, The former automaton checks
4 pins according to the diameter in two sections, and sorts them into three
) ‘ ; goups: ' [1) suitadle, {2) with flaws which can be corrected, and (3) rejects,
This anutomatca cax be adjusted ‘o check parts according to dlameter from 3 to
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1¢ miliimstors, and according tc lemgih from 10 to 100 millimeters, The pro- i
WoAvs cepasity of the automaton is BAG@parte an hour. The other autamaton

5CYT8 parts acsording to height into three groups, The intsrchangeabls gauging

usite permit - -djustment of the automaton for checking parts of different dimen-

sions, The tolerance is 1 micron,

The 3i%te? examples show with what success 1t is possible to utilize electro-
sozm a5t aeads being produced by the "Kalibr” Plant as standard units for multd
3 irg layiruments end eutomaiic dsvices; which have not been fully intro-
inis0 fntr plant [practice but nevertheless have great possibilitiea.,

The 22br" Plant and RIBV are faced in the current Five-Year Plan with
*ma tas: of 13v:oping instruments and automstically controlled mschines for RN
#m:38 produciit of a:tomobile and tractor parts and fox other fieldd of pro- e
& tion. S

Ir 19b6-47, tool plants entered into the froduction of automatic devices
for chesking parts during mashinirg. g .

" . In 1946, tho "Ealibr"” Plant produced gauges having elestrocontact heads
0! for autozmatic checking of grooves {zholobov) of ball races during mackining on
NIBV machines (designed by Plotkia). e gauge automatically changee the
Eachine from cosres fesd to Finlebing [feed/ and upon reaching the fixed size,
stope the machine, . (v

In 1947, the Chelyabinskx Tool Plant produced instiuments with electro-
cont+cs heada for checking thicknese gzauge blades (shchupovoy lenty) during the
procass of rolling.

Soientific ressarch organizations and tool plants must, during the current
Tive-Year Plan, develop and get into production autumatic checking deviees for
parts bYeing machined. These devices which umst be produced will be used for
o:eokirg elements of thread in threaded parts, elements of grooves, elements !
) of tosth profiles in gears, etc, Measuring adaptors for automatic stopping of L .
- madhines upon reaching the spscified tolersnce, ani multimeasuring high-produc- gl
tion sutometic adaptors for checking parts of a complex form, guaranteeing
synohronized checking of several elements of a part must likewiee be devqloped,

Until now the ohief products of tool planta vere adjustable tooth-measur- . i K
ing instrumexts. During the current Five-Year Plan, tovl plants must perfect Do
the productioan of statlopary instruments and adjustable tools of various ' e t o
sategories. RIS

Yor use vwith etationary machines, nev instruments for checking vibravion
of canter distance in close meshing (v plctnom zatseplenii), for checking uni-
formity of pitch sircle, universal involute gauges, icstruments for checking O
argle of tooth taper, ard Instrmerts for checking pitch and contour of worm ‘_
hote sad worms are being perfected. S

The znumber of tynes of adjustebls .nstruments being produce’ is also 1n-.
creasing., Checking devices for determining variation in length frum standard

specifications, miorameters for chesking gesr pitch for standard specifications SR v
- of warious dimensiore, a set of molule collars {nahor wodul’nikh sedel), etc., L
) ure being perfected. ' 2 «

Stationary tooth-measuring instruments ere being produced by such plante
as the MIZ (Moscow Tool Plant). In 1947, the MIZ produced for the first time
a group of new-type iastruments for checking gears. Series production of
these instrumenis i8 being organized at present., The folloving instruments
have been produced: an involute gauge, an instrument for checking tooth -
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profile of spur gears, and en instrument for checking backlash ani piteh in
gaay whaels, The MIZ involute gauge has been designed on the principle of
lisc rolling on a etralght edge (lineyke) without sliding. It differs from'
similar ipetruments in its straightness, and bae two indicators for checking
both sides of & tooth. Interchangesble adaptors are specified for checking
gears of various moduleés Disc rolling fixtures are intershangesble. The
1psirument 1s designed Fos cheoking tooth profile of spur gears with straight
and helical tooth diameter from 40 to 240 millimeters.

The imstrument for checking gear wheels for backlash (bieniya) and pitch
arc designed for checking radi®wl’ back'~sh (radial'mogu bieniya) of the orig-
izal diameter of spur wheels with siraight and helical teeth., It is pomsidle
to shecx uniformity oy wheel circle pitch with the aid of attackments, This
instrument can ce Jased to check gear whesls with a module from 1 to 10 milli-
mo;era, idle vheals (nasadnyye) with s diameter from 4D to 300 millimetare,
and volls with a diameter to 24C xlllimeters and longitudinal shaft to 200
millimeters.

Series production of fastruments for checkling gear wheels by & method
of rolling with & mastor gear was organized at the "Kalibr" Plant in 19k6-h47.

Production of 1idiocating checking devices for determining daviation in
length from standsrd specifications of apur vheels, as vell as a messuring
device for checking uniformity of circle pitch of spur, bevel, and other
goars vas organized at the Leningrad Tool Plant ia 19%7. Produstion of micro-
meters for shecking pitch according to standard specifications for gears of
mmall modules was organized at the "Krasnyy instrumental'shchik” Plant.

Conforming with the new trend in production, there is emerging an organized
postwar production of instruments for measuring cutting tools, The Moanow
Tool Plant in particular is concentrating on the production of these instruments,

In {ke field of producing instruments for checking gecmetrical charactor-
igtics cf outting tccls, 1t is necessary to note the series production at the
MIZ of Babohinitser angle gauges for measuring the undersut and back angles
of the cutting sdge of multiblade tocls (cutters, reamers, etc.), instrurwnts
for checking undercut angles of the cutting edge of brosches, .round, an’ .
standard cutters. This plant procu~ad the first group of iastruments of NIBV-
design for Iohooking underout -~ngles of round threading dies.

o The JI;’,T produced a series of instruments for checking ridges on files in
1547, -

The development of seriss production, which has special significance in
national economy, also requires the manufacture of special measuring devices
thereby assuring the chesking of & numhcr of important parts of mass or 3pecial
production,

Tool plants are facud with the task of adapting }.wduction of measuring
devices for large dimensions in heavy aau tramgport meciina duilding, aviation

industry, etec,

The probduction of sliding caliipers, micrometers, inside 3aliper gauges,
aud gauges of especially large dimeneions is foreseen. Tool plants produced
& number of such tools in 1946-47, The Novosibirak Tool Plant produced &
series of sliding calipers for measuring lengths from 1 to 3 meters, the
Chelyabinsk Tool Plant, inside caliper gauges above 500 millimeters, ihe
"Kalidbr” Plant, micrometers having a rangs of measurement to 1.6 meters, amd
a sot (nabor) of end memsures, up to 1.6 meters; the™Xrasnyy instrumental'-
-shohk” Plant, height gauges to 1,000 milliketsrs.
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The tool plants perfected the production of emooth and threaded gauges of
©.cioue cavegories for measuring Brigge thread and API threads, Thus, the
“Exlidr" Plent produced smooth and threaded bevel gauges for APL thréad on
pipes Wik dimensions to 16 3/4 inches,

Tool plants must develop exnd perfect the production of & number of other
usiversal meesuring instrumente for checking holés, flat surfaces, ete., during
tne cwrrext Five-Yeer Plan. : .

T4 18 clear frcm the above that during the current Five-Year Plan it will
be .acessary for tool plants, the NIBY and other scléntiric research orgeniza-
%3c.8 tc develop amd organize (maiadit®) the production 5f & number of multiple
chocking and zessuring tools ani Instruments, Thie project will require grest
ef>rt on the part of toolmakera in designing and organizing the production of
%t 3o measuring devices,

The gquestion on “he production of instruments for checking surface quality
and ¢ puawdber of other imstruments, the production of which belongs to plants
of other mirtstries, is not discusssd here, :

Probleme concerning increased durability of outting tools must bs solved
by improving the guality of tool steel which has been furnished by the Yinistry
of Ferrous Metallurgy and Hard Alloye, and the Ministry of Nonferrcus Metal:
e lurgy. In additioz, 1¢ 1s zecessary to 1mreue‘t}ie‘;pmimgwcemm typos
. of atrasives for grinding hard allogs, / o

To guarantee the quality of tools and lnstruments, in accordance with
the high level of development of scisnce in cutting and measuring technology,
1t 18 necessary to work out new and mddify exlsting specifications, and de-
R partmental standards, as vwell ae the operating particulars of tae toul. This
’ Cemel work must be conducted by tool plants together with consumers of tools and

. LR with scientific research organizations which are conducting experimental work
‘ ey on tools ard instruments.

in the field of measuring technology, an espscially large task lies ahead
in designirg and producing checking and sorting automatioc machines, aad auto-
matic and semieutomatic devices for checking parts durliag machining, the per-
fection of vhich demands a very camplex tool-designing process. In this field
1t 1s necessary to conduct a great deal of work with many scientific research
organizetions and with the All-Union Electrical Engineering Institute. To
ucocelorate the development of automatic machines, tho Ministry of Electrical
Ipdustry must supply tool plante with electronic equipment (boosters, electrcnic
relaye. etc.).
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